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Multiple sclerosis (MS) is a chronic autoimmune disease resulting from a complex interaction of external and genetic factors [1, 2] . The effect of genetic factors on predisposition to MS has long been known. The certain alleles of the gene of the major histocompatibility complex HLA DRB1 are the most important genetic risk factor for MS, which was identified in the 70s of the last century. Later, more than 100 risk genes for MS were identified in a gеnоmе-widе аssосiаtiоn studiеs (GWАS) involving several thousand patients with MS [2, 3] . Currently, associations of MS with candidate genes whose protein products are pathogenetically important continue to be studied.
The investigations of the cytokine genes that are involved in the all stages of the pathogenesis of MS, starting with the initiation of immune inflammation and ending with progressive neurodegeneration due to cell death in the central nervous system, are relevant [4] . Recently, one such cytokine belonging to the tumor necrosis factor family (TNF family) B-cell activating factor (BAFF; B Lymphocyte Stimulator, BLyS; tumor necrosis factor ligand superfamily member 13, TNFSF13B) has been identified. As a powerful B-cell costimulator, BAFF promotes differentiation, proliferation and survival of these cells involved in immunopathological processes in MS [5, 6] .
The human BAFF gene is located on the region 13g32-34 of chromosome 13 [7] . Data on the association of the BAFF gene with autoimmune diseases -rheumatoid arthritis, Sjogren's syndrome, systemic lupus erythematosus and others -have been published [8, 9] . Information about the relationship of polymorphisms of this gene with MS is very few and contradictory. Thus, it is shown in a gеnоmе-widе аssосiаtiоn studiеs (GWАS) in Sardinia that the particular polymorphic variants of the BAFF gene are associated with the MS risk [9] . At the same time, the results of genetic investigations of three European cohorts, including 2584 MS patients, did not confirm this relationship [10]. We could not find data on the relationship of the BAFF gene polymorphisms with the peculiarities of the MS course.
The aim is to the analyze the association of singlenucleotide polymorphisms in the BAFF gene (rs1224141, rs9514827) with the MS course in the Altai region of Russia.
Patients and methods. One hundred patients with remitting MS took part in the study. McDonald 2010 criteria were used to diagnose MS [11] . Magnetic resonance imaging of the brain and spinal cord was performed on the 1.5 T MR-tomograph (Siemens-Magnetom, Japan) using standard T1 and T2 images, as well as using the TIRM method. Contrast enhancement central nervous system lesions was performed with Gadovist. 
to be associated with the first remission duration of less than 2 years, with the G/G genotype of BAFF (rs1224141) in males and females, and with the C/C genotype of BAFF (rs9514827) in females. The likelihood of the first remission duration of less than 2 years was increased in female carriers of the G allele of BAFF (rs1224141). There was no association of BAFF gene polymorphisms (rs1224141, rs9514827) with the frequency of MS exacerbations.
It seems promising to further study the role of BAFF in the pathogenesis of MS and the effect of this cytokine on the specific features of the course of the disease. The investigation results will be able to predict the efficiency of MS therapy with anti-BAFF drugs and to identify criteria for their individualized use. 
Conclusion. In patients with MS in the Altai Territory of the Russian Federation, the risk for a high MS progression rate is related to the carriage of BAFF genotypes with rare alleles in homozygous state: G/G polymorphism rs1224141, C/C polymorphism rs9514827 in combination with the female sex. The G allele of BAFF (rs1224141) in women is associated with the risk of the unfavorable prognostic duration of the first MS remission of less than 24 months. Keywords: multiple sclerosis; B-cell activation factor; TNFSF13B; polymorphisms

Association of BAFF gene polymorphisms with multiple sclerosis progression
Disability was assessed on the Expanded Disability Status Scale (EDSS) [12] . The frequency of exacerbations was calculated as the number of exacerbations per year, the rate of progression (PR) of MS was calculated as the ratio of the EDSS points at the time of examination to the duration of the disease [13] .
All patients included in the study were Caucasians by phenotypic characteristics, were born and lived in the Altai region of Russia. Inclusion of patients in the study was carried out by random numbers from the population of MS patients of the Altai region.
The inclusion criteria were: absence of disease-modifying treatments; disability ≤6.5 EDSS points. This criterion is determined taking into account that at disability >6 EDSS points patients have irreversible persistent neurological disorders, which, as a rule, persist for several years until the death of the patient. For such cases, the calculated low PR MS does not reflect the favorable course of the disease.
To analyze the association of PR MS with gene polymorphisms, patients were divided into three subgroups: low PR MS (≤0.25 EDSS points/year) -26 (26%) patients, middle PR MS (0.25 to 0.75 EDSS points/year) -55 (55%) patients and high PR MS (>0.75 EDSS points/year) -19 (19%) patients.
The relationship of genetic features with the frequency of exacerbations was evaluated in a 3-year prospective follow-up of patients with neurological disorders-according to the results of retrospective analysis. The characteristics of patients are presented in Table 1 .
In the study of genomic polymorphisms, DNA was isolated from venous blood using a standard procedure involving separation and lysis of blood cells, followed by hydrolysis of proteins by proteinase K, purification of DNA with a mixture of phenol-chloroform with ethanol precipitation. Genotyping was performed by real-time polymerase chain reaction using competing TaqMan probes complementary to polymorphic DNA sites.
Statistical analysis was performed in Statistica (StatSoft Statistica 10.0.1011.0 Russian Portable, StatSoft, Inc., USA). The Mann-Whitney test was used to compare groups. The odds ratio (OR) was calculated by logistic regression analysis. The accordance of the genotype distribution to the Hardy-Weinberg equilibrium was evaluated by the chi-square test using the DeFinetti program on the website of the Institute of Human Genetics (Munich, Germany; https://ihg.helmholtzmuenchen.de/cgi-bin/hw/hwa1.pl). Significance level p<0.05 was accepted for all statistics.
The study was approved by the Ethics Committee of the Altai state medical University (Barnaul, Russia). All patients signed informed consent to participate in the study.
Results. Analysis of the BAFF gene single nucleotide polymorphisms (rs1224141, rs9514827) showed that the distribution of genotypes corresponds to the Hardy-Weinberg distribution (p=0.84 and p=0.79, respectively). The alleles and genotypes distributions of the BAFF single gene specificity are presented in Table 2 .
As identify by the evaluation of the relationship of MS progression with the analyzed of the BAFF gene single-nucleotide polymorphisms, the G/G genotype in BAFF (rs1224141) is associated with high PR MS. Associations of alleles or genotypes with low or medium PR MS were not revealed (Table 3) .
Previously, the relationship of PR MS with gender was revealed in the Altai region [14] . It turned out that the PR MS for men is 2 times higher than for women. A greater risk of high PR MS was found in men [14] . In this regard, the analysis of associations of male or female combinations with genotypes and alleles of the BAFF gene polymorphisms was carried out. The association of female sex and С/С genotype in BAFF (rs9514827) with an increased risk of high PR MS was found ( Table 4) .
Taking into account the high prevalence of adverse course of MS in patients with a late age of disease onset and a short period of first remission [14] the analysis of the relationship of these features of the course of MS with BAFF polymorphisms (rs1224141, rs9514827) was performed. The relationship between the features of clinical manifestations of the disease debut and polymorphisms of the BAFF gene was not found. It was found that the duration of the first remission less than 24 months in the study participants is associated with an increased risk of high PR MS (OR 4.32; CI 0.88-21.17; p=0.045). However, the duration of the first remission less than 24 months was associated with the carrier of the G allele in BAFF (rs1224141) (OR 7.06; CI 1.02-48.70; p=0.040) only in women. The relationship of the frequency of exacerbation of MS with the carrier of genotypes and alleles of the BAFF polymorphisms was not found ( Table 5 ). Table 1 .
C h a r a c t e r i s t i c s o f t h e g r o u p o f p a t i e n t s w i t h m u l t i p l e s c l e r o s i s i n c l u d e d i n t h e s t u d y ( n = 1 0 0 )
Indicator Age, years (M±SD) 32,1±7,8
Man:woman 24 : 76
The age of the onset of MS, years (M±SD) 28,4±9,4
Disability by EDSS, points (M=SD) 3,4±1,6
Progression rate, EDSS points/year (M±SD) 0,45±0,33
Duration of the first remission, months (M±SD) 24,1±20,2 Table 2 . Discussion. It is accepted that the pathogenesis of autoimmune diseases, including MS, involves cytokines of the TNF family. These cytokines affect the beginning of immune inflammation, demyelination, and apoptosis of oligodenrocytes in MS [15] . Thus, TNF-α is one of the most powerful proinflammatory cytokines, Fas-ligand causes apoptosis of target cells in the central nervous system, and CD40-ligand provides a stimulating signal for intercellular interaction of T-and B-cells [15] .
F r e q u e n c y o f g e n o t y p e s a n d a l l e l e s o f B AF F g e n e p o l y m o r p h i s m s ( r s 1 2 2 4 1 4 1 , r s 9 5 1 4 8 2 7 ) i n p a t i e n t s w i t h m u l t i p l e s c l e r o s i s ( n = 1 0 0 )
For many years, MS was seen as a disease mediated primarily by T-cells. In recent decades, an important role of B cells has been established in the development and progression of MS through antigen presentation and production of multiple cytokines [6, 16, 17] . In this regard, more and more attention is paid to the study of the laws of functioning of the B-cell immunity in MS in connection not only with antibody production, but also with the participation in antigen presentation and production of many cytokines. The cytokine of the TNF-BAFF family is one of the regulators of B-cell proliferation, differentiation and survival [5] .
There is reason to believe that BAFF is involved in the pathogenesis of MS. This is confirmed by data on the increase in the level of BAFF in the spinal fluid in patients with MS during exacerbation [18] and the correlation of the production of this cytokine with the severity of MS [19] . A pathomorphological study revealed that BAFF accumulates in active lesions of demyelination of the human brain [19] .
The BAFF genetic variability has been observed in a number of autoimmune diseases. Thus, the association of BAFF gene expression with the activity of systemic lupus erythematosus is shown in the absence of a link with the risk of developing this disease [7] . Data on the association of BAFF gene polymorphisms with MS are few and contradictory. In one study, associations of BAFF gene polymorphisms with MS risk were identified [9] , while in another cohort study involving Caucasians, such data were not obtained [10] . At the beginning of the study, we did not find any evidence of the association of BAFF gene polymorphisms with the peculiarities of the course of MS.
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